
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Trojan Pit

INPUT BLOCK

INFILTRATION Total Drainage Area: 98.65 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

Calendar Year year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5

Barren Rock Backfill Added tons 466,739 352,621 674,769 4,343,716 11,000,000 6,300,000 3,000,000 0 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Backfill tons 466,739 819,360 1,494,129 5,837,845 16,837,845 23,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

3,222,803 3,222,803 3,222,803 3,222,803 3,222,803 3,222,803 3,222,803 3,222,803 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401

WATER:ROCK RATIO Backfill B tons 466,739 819,360 1,494,129 5,837,845 16,837,845 23,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845

Water C A x conversion factor L 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802

Rock D B x conversion factor kg 423,418,656 743,311,049 1,355,451,189 5,296,004,059 15,275,036,199 20,990,300,061 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281

Annual Water:Rock Ratio E C / D L/kg 0.215530 0.122774 0.067328 0.017232 0.005974 0.004348 0.003849 0.003849 0.001924 0.001924 0.001924 0.001924 0.001924

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.215530 0.338305 0.405633 0.422865 0.428839 0.433187 0.437035 0.440884 0.442808 0.444733 0.446657 0.448581 0.450506

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 1.0316649 1.1402661 1.1871492 1.1981645 1.2019021 1.2045966 1.2069643 1.2093159 1.2104857 1.2116516 1.2128135 1.2139716 1.2151258

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 1.14824E-02 1.26912E-02 1.32130E-02 1.33356E-02 1.33772E-02 1.34072E-02 1.34335E-02 1.34597E-02 1.34727E-02 1.34857E-02 1.34986E-02 1.35115E-02 1.35244E-02

Annual Leached Chemical I H - previous year H mg/kg 1.14824E-02 1.20873E-03 5.21809E-04 1.22601E-04 4.15993E-05 2.99900E-05 2.63531E-05 2.61732E-05 1.30200E-05 1.29760E-05 1.29324E-05 1.28892E-05 1.28462E-05

Annual Leached Chemical J I x D mg 4,861,875 898,463 707,286 649,293 635,431 629,500 624,881 620,615 308,728 307,686 306,652 305,626 304,607

OUTFLOW Water Out K C L 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 91,259,604 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802

Water Outflow Rate L K x conversion factor gpm 45.87 45.87 45.87 45.87 45.87 45.87 45.87 45.87 22.93 22.93 22.93 22.93 22.93

Average Chemical Concentration M J / K mg/L 0.05327522 0.009845131 0.007750268 0.007114791 0.006962894 0.006897904 0.006847295 0.006800541 0.006765929 0.006743092 0.00672043 0.006697942 0.006675625

VARIABLE



13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401

26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845

45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802

23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281

0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924

0.452430 0.454354 0.456279 0.458203 0.460127 0.462052 0.463976 0.465901 0.467825 0.469749 0.471674 0.473598 0.475522 0.477447 0.479371 0.481295 0.483220 0.485144 0.487068 0.488993 0.490917 0.492841

1.2162762 1.2174227 1.2185655 1.2197046 1.2208399 1.2219716 1.2230996 1.2242239 1.2253447 1.2264618 1.2275754 1.2286855 1.2297921 1.2308952 1.2319948 1.2330910 1.2341839 1.2352733 1.2363594 1.2374421 1.2385215 1.2395977

1.35372E-02 1.35499E-02 1.35626E-02 1.35753E-02 1.35879E-02 1.36005E-02 1.36131E-02 1.36256E-02 1.36381E-02 1.36505E-02 1.36629E-02 1.36753E-02 1.36876E-02 1.36999E-02 1.37121E-02 1.37243E-02 1.37365E-02 1.37486E-02 1.37607E-02 1.37727E-02 1.37847E-02 1.37967E-02

1.28036E-05 1.27613E-05 1.27193E-05 1.26776E-05 1.26363E-05 1.25952E-05 1.25545E-05 1.25140E-05 1.24739E-05 1.24340E-05 1.23945E-05 1.23552E-05 1.23162E-05 1.22775E-05 1.22390E-05 1.22009E-05 1.21630E-05 1.21254E-05 1.20880E-05 1.20509E-05 1.20141E-05 1.19775E-05

303,597 302,594 301,598 300,610 299,630 298,656 297,690 296,731 295,779 294,834 293,896 292,965 292,040 291,122 290,211 289,306 288,407 287,515 286,629 285,749 284,876 284,008

45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802

22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93

0.006653477 0.006631496 0.00660968 0.006588028 0.006566537 0.006545206 0.006524033 0.006503015 0.006482151 0.00646144 0.00644088 0.006420468 0.006400203 0.006380084 0.00636011 0.006340277 0.006320585 0.006301033 0.006281618 0.006262339 0.006243195 0.006224184



35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401 1,611,401

26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845 26,137,845

45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802

23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281 23,711,854,281

0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924 0.001924

0.494766 0.496690 0.498614 0.500539 0.502463 0.504387 0.506312 0.508236 0.510160 0.512085 0.514009 0.515933 0.517858 0.519782 0.521707 0.523631 0.525555 0.527480 0.529404 0.531328 0.533253 0.535177

1.2406706 1.2417402 1.2428066 1.2438698 1.2449299 1.2459868 1.2470405 1.2480912 1.2491387 1.2501832 1.2512247 1.2522631 1.2532985 1.2543309 1.2553603 1.2563868 1.2574104 1.2584310 1.2594488 1.2604637 1.2614757 1.2624849

1.38087E-02 1.38206E-02 1.38324E-02 1.38443E-02 1.38561E-02 1.38678E-02 1.38796E-02 1.38913E-02 1.39029E-02 1.39145E-02 1.39261E-02 1.39377E-02 1.39492E-02 1.39607E-02 1.39722E-02 1.39836E-02 1.39950E-02 1.40063E-02 1.40177E-02 1.40290E-02 1.40402E-02 1.40515E-02

1.19412E-05 1.19051E-05 1.18692E-05 1.18337E-05 1.17983E-05 1.17632E-05 1.17283E-05 1.16937E-05 1.16593E-05 1.16252E-05 1.15912E-05 1.15575E-05 1.15240E-05 1.14907E-05 1.14577E-05 1.14249E-05 1.13922E-05 1.13598E-05 1.13276E-05 1.12957E-05 1.12639E-05 1.12323E-05

283,147 282,291 281,442 280,598 279,760 278,928 278,101 277,280 276,464 275,654 274,849 274,050 273,256 272,467 271,683 270,905 270,131 269,363 268,599 267,841 267,087 266,338

45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802 45,629,802

22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93 22.93

0.006205305 0.006186556 0.006167937 0.006149444 0.006131079 0.006112837 0.00609472 0.006076725 0.00605885 0.006041096 0.00602346 0.006005941 0.005988538 0.00597125 0.005954075 0.005937013 0.005920063 0.005903222 0.005886491 0.005869868 0.005853351 0.00583694


